In the present work, we set out to investigate posamong GABAergic cells originating from this structure. Besides their overlap in the marginal zone, expression sible functions of GDNF signaling during brain development in vivo by first studying the patterns of expression of GFRα1 was somewhat broader than that of calbindin in the developing cortex at this age, indicating addiof GDNF and its receptors in the embryonic forebrain. We found that GDNF and GFRα1 were expressed in the tional cell types expressing this receptor. Cells coexpressing GFRα1 and calbindin were observed in the MGE and the developing cortex along the pathway of migration of GABAergic cells, which prompted us to intwo pathways of tangential cell migration from the MGE to the cortex ( 
1M). and Along the Tangential Migratory Pathway
No specific GFRα1 immunoreactivity could be detected of GABAergic Cells in the Developing in sections from Gfra1 knockout mice ( Figure S1B ). RTCerebral Cortex
PCR analyses confirmed the expression of Gdnf and The expression patterns of GDNF and its receptors
Gfra1 mRNAs in E12.5 MGE and E15.5. cortex, with were investigated in the MGE, the site where the majorlower levels observed in E14.5 MGE and E12.5 cortex ity of cortical GABAergic cells are thought to be gener-( Figure S4 ). On the other hand, very low levels of Ret ated, and along the tangential migratory pathway of mRNA could be detected in the MGE and developing GABAergic cells in the developing cortex. GABAergic cortex by RT-PCR, while Ntn mRNA could not be decells in the MGE and cortex were localized by immunotected, and Gfra2 mRNA could only be detected after histochemistry for calbindin, a well-known marker for additional PCR cycles ( Figure S4 ). those cells (Fonseca et Figure 3A) and to increase the proportion of GABAergic using an antibody directed against the intracellular domain (ICD) of this receptor ( Figure S2) . cells of either genetic background ( Figure 3B ), indicating that the effects of GDNF in GABAergic cell differenIn contrast, strong GFRα1 immunoreactivity could be observed in the mantle of the MGE and along the tiation were not mediated by signaling through RET or NCAM receptors. In contrast, GABAergic cells in MGE marginal zone of the developing cortex at E12.5, correlating with calbindin ( Figures 1C and 1F ). GFRα1 apcultures derived from mice lacking GFRα1 failed to respond to GDNF ( Figures 3A and 3B) . Intriguingly, the peared to be expressed by a subpopulation of GABAergic cells in primary cultures of the MGE (data not morphology of Gfra1 mutant cells was very different from wild-type, even in the absence of GDNF, with large shown), suggesting an interesting level of heterogeneity lamellipodia-like protrusions and a complete absence with a role of GDNF in the GABAergic differentiation of Tuj1 + neuronal precursors in the MGE. of neuritic processes ( Figure 3A) , suggesting that signaling by endogenous GDNF contributes to the differentiation of GABAergic cells in wild-type, untreated cultures.
GDNF Promotes the Morphological Differentiation of Cortical GABAergic Neurons Moreover, GDNF was unable to stimulate phosphorylation of ERK1/2 in MGE cells lacking GFRα1, while wildAt E15.5, cortical GABAergic neurons in wild-type cultures grown under control conditions showed pyramitype cells or cells lacking NCAM were still able to respond to this factor ( Figure 3C) . Thus, the effects of dal or stellate morphologies and possessed a long process covered with fillopodia and tipped with a growth GDNF on GABAergic cells from the MGE were mediated by GFRα1 but not RET or NCAM. cone ( Figure 4A Figure 4B ). However, the neuritic growth induced by BDNF was different from that induced by GDNF in that it mainly consisted of short, dendritic-like processes emanating from the cell body, without significant effects in axonal elongation ( Figure 4A ). Figure 6A ). Beads soaked in NTN had no effect requirement of this receptor for the effects of GDNF in these cells. In contrast, cells isolated from mice lacking (data not shown). We then quantified the chemoattractant effects of GDNF and BDNF in cortical slices from RET or NCAM were still able to respond to GDNF in a The fact that neither RET nor NCAM were found to be required for the effects of GDNF on MGE and cortical migration of GABAergic cells. The fact that lower numbers of cells expressing Gad and Lhx6 mRNA were also GABAergic cells was also unanticipated and suggests the existence of alternative transmembrane signaling observed in the cortex of mice lacking GFRα1 suggests an overall decrease in the number of inhibitory intermediators for this factor. GFRα1 is the only receptor known to be absolutely neurons and not simply a mere reduction in the expression of calbindin in those cells. Although the physiologirequired for the effects of GDNF in all systems studied so far, and it is the only membrane-associated molecal consequences of a reduction in the number of inhibitory interneurons on adult brain function could not cule known that is capable of binding GDNF with high affinity. Thus, GFRα1 is likely to function as the indisbe assessed in this study, our results warrant future investigations on the possible roles of GDNF in the aspensable GDNF-sensing component of several different receptor complexes. In the majority of cases sembly and function of inhibitory circuits using tissuespecific mutants. 
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